INTRODUCTION
Bipolar transistors are used today in a variety of applications from power electronics and fast digital circuits to microwave amplifiers, both in integrated and discrete form. Considering the increasing level of integration to lower the costs, it is essential to use efficient CAD tools to achieve good design productivity and to predict the performance of the circuit under consideration.
For reliable circuit simulation, accurate model of devices to be used are essential. The modeling of bipolar transistors has been the subject *Address for correspondence: C46, Eastend Apartments, Mayur Vihar Phasel Ext., Delhi 110096, India. Tel.: 2717428, Fax: 6311261, e-mail: doja_el@jmi.ernet.in/ndoja@ hotmail.com 51 of extensive study during the last few decades. Ebers and Moll [1] developed a model to describe the essential features of transistor operation. The charge control concept [2] was later used to formulate the Gummel-Poon model [3] which is the basis of most of the non-linear bipolar transistor models today.
Inspite of these advances it is difficult to combine non-linear and high frequency effects into a single model. This would be essentially important with regard to a microwave power transistor in class C operation near the transition frequency. One possibility is to use the Gummel-Poon model with external parasitic elements to increase its accuracy at high frequencies [4] . There are, however, reasons to believe that this approach is not entirely satisfactory.
It is required to use frequency-dependent elements values in the circuit models ofmicrowave transistors if the models have to cover a wide range of frequencies. On the other hand, the small signal diffusion conductance and capacitance of a p-n junction are also frequency dependent [5] . It is clear that this phenomenon must also appear in the bipolar transistor.
The use ofhigher order and dynamic circuit elements [6] opens up new possibilities in accurate non linear modeling. Philippow and Jakubenko [7] ) have presented a bipolar transistor model using higher order elements. Chua and Chang [8] have demonstrated the applicability of these elements to the high speed non linear modeling of p-n junction diodes. Sipila et al. [9] have extended the analysis to bipolar transistor in which an improved description of the base dynamics is presented.
The high speed bipolar transistor modeling via non-linear circuit elements is a more accurate modelling approach. The current existing CAD packages are not based on this model [9] HIBTRA incorporates the latest high frequency model of bipolar transistor presented by Sipila et al. [9] it also includes an analytical model, a physical model and other dynamic models.
The purpose of this paper is to present a software, which can be used for device simulation and differs from other softwares. We have studied the latest BJT models. HIBTRA inputs the physical parameters of the device and it also does dynamic analysis at the desired operating frequency. The user can be get the print out (1) 0--Dn Ox 2 7"n where excess concentration n n-npo.
When we consider the higher order effect, which has been discussed by Sipila et al. [9] we can write excess minority concentration in the following form: n,,(x, t)= v/m/" (r) (1) Om (x, t)
Similarly we can compute collector current at x w
We used the expression discussed by Sipila et al. [9] to compute the base current:
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Although the model of Figure 19 is a large signal dynamic one, we will convert it to a more common form. Figure 19 is described on the basis of Eqs. (11) Figure 20 , W is measurable as the 3-dB cutoff frequency in the forward direction. The large signal capacitance [10] Step 1 Read the input data from a file.
Step 2 Convert each second order differential equations into a difference equation using finite difference method and get the equation Ax B.
Step 3
Step 4
Solve the equation Ax B using Gauss Elimination Method to get the position function value at different points in the neutral base region.
Repeat
Step for other higher order differential equations till the last one.
Step 5 Use plot routine to get plot of the position function in the neutral base region.
Step 6 Use Simpson's integration method to calculate the coefficients a0, al, a2, a3.
Step 7 Calculate upto third order derivative of the applied input signal.
Step 8 Calculate base current.
Step 9 Use finite difference method to compute different components of the emitter current upto third order effect at x 0.
Step lO Use finite difference method to compute zero and higher order terms of collector current at x w.
Step 11 Use the character-plot routine to get the plot of these terminal current and signal wave form. It uses less memory (approximately 86 KB) and computation is also fast, while other device simulators require approximately 2 MB core memory, so it requires either XENIX or UNIX based systems. Our developed package incorporates the latest high speed bipolar transistors models, and it also does the physical simulation. It also computes the other device parameters starting from the physical parameters of the bipolar transistor. Plotting facility has been also included in the package to get the dynamic simulation characteristics.
